Overexpression of phospholipid hydroperoxide glutathione peroxidase modulates acetyl-CoA, 1-O-alkyl-2-lyso-sn-glycero-3-phosphocholine acetyltransferase activity.
The synthesis of platelet-activating factor (PAF) by -stimulated RBL-2H3 cells was significantly suppressed by overexpression of phospholipid hydroperoxide glutathione peroxidase (PHGPx). When the cells overexpressing PHGPx (L9 cells) were pretreated with diethyl maleate, which reduces PHGPx activity, PAF synthesis upon stimulation rose to levels seen in mock-transfected cells (S1 cells). Hydroperoxide levels, which are reduced in L9 cells, are involved in regulating PAF synthesis, because the addition of hydroperoxyeicosatetraenoic acid increased PAF production in -stimulated L9 cells to control cell levels. The activity of acetyl-CoA:1-O-alkyl-2-lyso-sn-glycero-3-phosphocholine acetyltransferase, which is involved in the last step of PAF synthesis, is also reduced in L9 cells. p38 kinase inhibitors block acetyltransferase activity in normal -stimulated cells, suggesting that p38 kinase is involved in regulating acetyltransferase activity. Recombinant active p38 kinase activates acetyltransferase, whereas alkaline phosphatase reverses this, suggesting p38 kinase directly phosphorylates acetyltransferase. p38 kinase phosphorylation is blocked in L9 cells, indicating that high hydroperoxide levels are needed for the activation of p38 kinase. Thus, intracellular hydroperoxide levels participate in regulating p38 kinase phosphorylation, which in turn controls the activation of acetyltransferase and thus the synthesis of PAF. These observations suggest that PHGPx is an important component of the mechanisms regulating inflammation.